Background: Whereas apathy is increasingly recognised as a frequent abnormal behaviour in dementia, its overlap with depression remains poorly understood. Aims: To assess the psychometric characteristics of a structured interview for apathy, and to examine the overlap between apathy and depression in dementia. Methods: A total of 150 patients with Alzheimer's disease (AD) underwent a comprehensive psychiatric and cognitive assessment. Results: Twelve per cent of the sample met criteria for both apathy and depression, 7% met criteria for apathy only, and 31% met criteria for depression only. Apathy (but not depression) was significantly associated with more severe cognitive deficits. Apathy and anxiety scores accounted for 65% of the variance of depression scores in dementia, and the diagnosis of apathy had a minor impact on the rating of severity of depression.
W
hereas apathy is increasingly recognised as a frequent behavioural problem in dementia, its nosological position remains unclear. The philosophical meaning of apathy is ''lack of passion'', the latter being an extreme form of emotion. 1 The Stoic philosophers aimed at being free of passions, given that in their conception only a state of true apathy would release the human mind from emotional constraints. The contemporary psychiatric meaning of apathy is obviously different from the Stoic and more akin to the concept of ''abulia'', which is defined as ''loss, lack or impairment of the power to will or execute what is in mind''. 2 Kraepelin defined manic depressive insanity as a state of abnormal volition, emotion, and cognition, and this conception is included in contemporary psychiatric nomenclatures. 3 The modern concepts of apathy and depression both share the predicate of ''reduced volition'' (in the etymological sense of ''acting an intention''), which automatically implies a phenomenological overlap. Depression could still occur in the absence of apathy, provided depressed individuals show mood-congruent emotional changes, whereas apathy could occur in the absence of depression provided the changes in volition do not co-occur with the emotional changes of depression.
The frequencies of apathy and depression in dementia were reported to vary widely, and different phenomenological conceptions of these constructs may explain discrepant findings. 4 5 Another confounding factor is that, to our knowledge, structured instruments to diagnose apathy have not been developed, and apathy has been mostly diagnosed using arbitrary cut off scores on ad hoc severity rating scales. Main aims for the present study were to assess the psychometric characteristics of the newly designed Structured Interview for Apathy, to diagnose apathy in dementia based on standardised criteria, and to examine the phenomenological overlap between apathy and depression.
METHOD Patients
Alzheimer's disease group The Alzheimer's disease (AD) group consisted of 154 consecutive patients with progressive cognitive decline who visited the dementia clinic at a large tertiary clinic centre in Buenos Aires, Argentina. The patients met the National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer's Disease and Related Disorders Association criteria for probable AD. 6 None of the patients had a history of stroke, evidence of focal lesions on a magnetic resonance imaging brain scan (T1 weighted), or a Hachinski ischemic score .4.
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Psychiatric examination
After the methodology of the study had been fully explained, written informed consent was obtained from the patients and their respective caregivers. Four patients declined participation. The evaluation included administration of the Structured Clinical Interview for DSM-IV (SCID), 7 a semi-structured diagnostic interview for assessing signs and symptoms necessary for the major axis I DSM-IV diagnoses; the Mini-Mental State Exam, 8 a global measure of cognitive deficits; the Hamilton Depression Rating Scale, 9 a 17 item interviewer rated scale for rating the severity of symptoms of depression; the Hamilton Anxiety Rating Scale, 10 a 14 item interviewer rated scale for rating the severity of symptoms of anxiety; the Clinical Dementia Rating, 11 a global rating device for dementia stages; and the Irritability and Apathy Scales, 14 item scales for rating the severity of symptoms of irritability and apathy, respectively. 12 Patients with AD were interviewed first. Simultaneously, caregivers, who were blind to the results of these interviews, rated the patients' behaviours with the corresponding instruments. Finally, the psychiatrist administered the SCID and the Structured Interview for Apathy (described below) to each patient, with both the patient and the caregiver present. We previously demonstrated the reliability and validity of these instruments in dementia. 12 13 Diagnosis of apathy We designed the Structured Interview for Apathy to screen for symptoms of apathy as operationalised by Marin 14 and Starkstein et al 13 into clinical diagnostic criteria. The Structured Interview for Apathy includes questions assessing the domains of lack of motivation relative to the individual's previous level of functioning, lack of effort to perform every day activities, dependency on others to structure activity, lack of interest in learning new things or in new experiences, lack of concern about one's personal problems, unchanging or flat affect, and lack of emotional response to positive or negative personal events. All questions were structured using the SCID format. Each criterion is assessed with two key questions, and additional follow up questions are used to rate the severity of symptoms. Criterion A (lack of motivation relative to the patient's previous level of functioning) is assessed with the following questions: ''Did you notice a lack of or diminished motivation to perform the activities of daily living? Does it happen most of the day, almost every day?''. These questions are followed by specific questions to rate the frequency of the symptom, the approximate date of onset, the pattern of progression, and discrepancies in the information provided by patient and caregiver. All these questions are assessed for all the subsequent positive responses for each of the following items: criterion B1 (lack of effort or energy to perform everyday activities (for example, grooming, work, social life): ''Did you notice lack of or putting less effort into your everyday activities? If an extra effort is needed do you refrain from doing things? Are you less helpful in household chores?''; criterion B2 (dependency on prompts from others to carry out everyday activities): ''Do you feel that in order to carry out your daily activities you need that someone indicates or organises your activities? Do you need a ''push'' to start doing your daily activities?''; criterion B3 (lack of interest in learning new things, or in new experiences): ''Do you feel that you have less interest to learn new things? (for example, reading newspapers, books, watching TV)? Do you note less interest to learn about events in your environment, such as family meetings, neighbourhood news?''; criterion B4 (lack of concern about one's personal problems): ''Are you indifferent or less interested in your personal situation? Are you indifferent to your health condition, working situation, hobbies, or personal care?''; and criterion B5 (unchanging or flat affect, lack of emotional response to positive or negative events): ''Do you have a flat mood, with little or no fluctuations? Do you feel indifferent in your emotions, neither happy nor sad about positive or negative events in your environment?''. Based on answers to these questions, symptoms are scored as either absent, subclinical, or definitely present. Criterion C assesses the extent of social and occupational dysfunction caused by the symptoms of apathy, and criterion D excludes organic causes of behavioural changes other than dementia. Apathy is diagnosed whenever patients had a score of 3 (that is, ''definitely present'') on criterion A, a score of 3 on at least three B criteria, and a score of 1 (that is, absent) on criteria C and D.
Statistical analysis
Statistical analysis was carried out with the use of means and standard deviations, two way analysis of variance (ANOVA), and Tukey's post hoc tests. A principal components factor analysis for the Hamilton Depression Rating Scale was carried out using varimax rotation. Frequency distributions were calculated with x 2 and Fisher's exact tests. All p values are two tailed.
RESULTS
Psychometric characteristics of the structured interview for apathy Test-retest reliability was calculated by a single examiner, who assessed 10 patients (four with and six without an initial diagnosis of apathy), 2-4 weeks apart. Diagnostic agreement between the initial and follow up evaluations was perfect (100%). Inter-rater reliability was assessed in an additional series of 10 patients (three with and seven without apathy), in separate interviews (2-4 weeks apart) carried out by two different examiners blind to each other's diagnosis. There was perfect (100%) diagnostic agreement between examiners. The Structured Interview for Apathy had high internal consistency (Cronbach's a = 0.91), indicating substantial homogeneity among the items. Based on information obtained with the Structured Interview for Apathy, patients meeting diagnostic criteria for apathy (n = 29) had a significantly higher mean (SD) score on the caregiver's rated Apathy Scale than patients without apathy (n = 121): 24.1 (9.1) v 15.5 (8.1), respectively; t = 4.74, df = 148, p,0.0001.
Demographic and clinical findings
Twenty nine (19%) of the 150 patients met Marin's diagnostic criteria for apathy. Thirteen (45%) of the 29 patients with apathy also had major depression, five patients (17%) had minor depression, and 11 patients (38%) were not depressed. Among patients without a clinical diagnosis of apathy, 17 (14%) had major depression, 30 (25%) had minor depression, and 74 (61%) had no depression (x 2 = 13.8, df = 2, p,0.001). Patients with apathy had similar age, years of education, and duration of illness to patients without apathy (table 1) .
To examine different clinical correlates of depression and apathy, we calculated two way ANOVAs using a 262 factorial design, which included patients with apathy and major depression (n = 13), patients with apathy but no depression (n = 11), patients with major depression but no apathy (n = 17), and patients with neither major depression nor apathy (n = 74) (due to the small sample, patients with minor depression (with or without apathy) were excluded from this comparison). A two way ANOVA (depression by apathy) for Mini-Mental State Examination (MMSE) scores (three patients had missing scores) showed a significant effect for apathy (F = 9.36, df = 1,108, p,0.01): patients with apathy (with or without depression) had significantly more severe cognitive deficits than patients without apathy. There was neither a significant effect for depression nor a significant depression by apathy interaction.
Phenomenology of apathy and depression in dementia
We next examined whether symptoms of apathy may be construed as a specific sub-syndrome within the spectrum of depression in dementia, and to this end we calculated a factor analysis on the 17 item Hamilton Depression Rating Scale. To reduce the number of variables, the items of loss of appetite and weight, and the items of early, middle, and late insomnia were collapsed into single variables of appetite and sleep disturbances, respectively. Two factors were obtained. The first factor loaded (.0.50) on the items of loss of interest, psychomotor retardation, agitation, loss of energy, and loss of appetite/weight (eigenvalue: 4.70, variance: 33%) and was construed as an apathy factor. The second factor loaded on the items of depressed mood, feelings of guilt, suicidal ideation, psychic anxiety, and insomnia (eigenvalue: 1.23, variance: 9%) and was construed as a sadness/anxiety factor.
To examine the clinical correlates of each factor, we calculated a stepwise regression analysis with each factor as the dependent variable, and age, years of education, stage of illness, and scores of cognition, anxiety, and apathy as the independent variables (11 patients with missing values had to be excluded from this analysis). Factor 1 (apathy) showed a significant overall correlation (R 2 = 0.45, df = 3,127, p,0.0001), and the variables that accounted for a significant part of the variance were the apathy scores (R 2 = 0.32, p,0.0001), anxiety scores (R 2 = 0.08, p,0.0001) (that is, higher scores on the apathy factor were significantly correlated with higher apathy and anxiety scores), and MMSE scores (R 2 = 0.04, p,0.01) (that is, higher scores on the apathy factor were significantly correlated with lower MMSE scores). Factor 2 (sadness/anxiety) showed a significant overall correlation (R 2 = 0.27, df = 3,127, p,0.0001), but only anxiety scores explained a significant part of the variance (R 2 = 0.25, p,0.0001).
Overlap of apathy and depression in dementia
The question also arises as to whether a diagnosis of apathy may ''artificially'' increase depression scores. To address this issue we calculated a two way ANOVA including apathy and major depression diagnoses as the grouping variables, and total scores on the Hamilton Depression Rating Scale as the dependent variable. There was the expected significant effect for depression (F = 85.2, df = 1,108, p,0.0001) and a significant effect for apathy (F = 4.96, df = 1,108, p,0.05), but no significant depression by apathy interaction (F = 0.72, df = 1,108, p = 0.39), demonstrating that the coexistence of apathy and depression does not produce higher depression scores than depression only. Finally, a stepwise regression analysis with Hamilton depression scores as the dependent variable and scores of apathy (caregiver version), anxiety, MMSE, age, and scores on the sad mood item of the SCID (that is, ratings of 1 (no depressed mood), 2 (questionable depressed mood), and 3 (definite depressed mood)) as the independent variables showed a significant overall effect (R 2 = 0.68, F = 79.8, p,0.0001), and the variables that explained a significant part of the variance were anxiety (53%), apathy (13%), and sadness (2%).
DISCUSSION
We demonstrated the reliability and validity of the Structured Interview for Apathy, and we examined the overlap between the constructs of apathy and depression in dementia. Apathy was present in 19% of patients, and 62% of the patients with apathy were also depressed. On the other hand, only 28% of the patients with depression had comorbid apathy. A factor analysis on the Hamilton Depression Rating Scale demonstrated a factor accounting for 33% of the variance that strongly correlated with scores on the Apathy Scale. Apathy was also diagnosed in a group of patients without syndromal depression, and a diagnosis of apathy had a minor impact on the rating of severity of depression in dementia. Finally, apathy, but not depression, was significantly associated with more severe cognitive deficits.
Before further comments, several limitations of our study should be pointed out. First, we do not have follow up data on our sample, and the temporal consistency of the diagnosis of apathy will have to be examined in future studies. Second, we have no pathological confirmation of our clinical diagnosis of probable AD. However, the NINCDS-ADRDA criteria have been demonstrated to have high sensitivity and specificity for the diagnosis of probable AD.
Whereas the negative impact of depression and apathy on the quality of life of patients with dementia and their respective caregivers has been consistently replicated, consensus as to how to diagnose these mood and behavioural changes has only recently emerged. [15] [16] [17] [18] [19] [20] Several studies demonstrated the validity of symptoms of depression in AD, and specific diagnostic criteria have been proposed. 21 The present study demonstrated that anxiety and apathy explain 65% of the variance with depression scores, whereas sadness only accounted for 2% of the variance. This finding suggests that, at least in dementia, depression may primarily result from a combination of symptoms of anxiety and apathy. On the other hand, the nosological position of apathy remains obscure, with some studies suggesting that apathy and depression are independent constructs, and other studies showing a significant overlap between apathy and depression. Frisoni and colleagues 22 and Aalten and colleagues 23 calculated a factor analysis on the Neuropsychiatric Inventory scores from AD patients and found that both apathy and depressed mood loaded on a single factor. On the other hand, using the same instrument and analytic technique, Fuh and coworkers 24 found that apathy and depression loaded on two independent factors. Strauss and Sperry 16 examined a series of 100 AD patients with an informant based assessment of apathy, and found no significant association between apathy and depression. de Jonghe and coworkers 25 assessed a series of 281 patients using the Cambridge Examination for Mental Disorders of the Elderly (CAMDEX) and found that apathy and depression loaded on two independent factors. Our study addressed this issue using structured psychiatric interviews, standardised diagnostic criteria, and specific rating scales for both apathy and depression. A factor analysis of the Hamilton Depression Rating Scale produced two factors: the first included psychomotor retardation, loss of interest, poor energy, agitation, and poor appetite, and was construed as an apathy factor. The second factor included sad mood, guilt and suicidal ideation, anxiety, and insomnia, and was construed as a sadness/anxiety factor. We found significant positive correlations between the apathy factor and scores on the Apathy Scale, and between the sadness/anxiety factor and scores of anxiety and apathy. This finding is similar to the report by Marin et al 26 of a significant positive correlation between apathy scores and the Hamilton Depression Scale cluster of ''apathy'' symptoms (loss of interest, psychomotor retardation, lack of energy, and loss of insight).
The frequency of apathy in our patients with major depression was significantly higher than in patients with minor depression (43% v 14%, x 2 = 6.81, df = 1, p,0.01), suggesting different mechanisms for these disorders in AD. Alternatively, major depression with apathy could be a more severe type of depression. In a previous study on a different sample of patients with AD, we found that depressive symptoms started before the onset of cognitive deficits in about half of the patients with major depression, and the frequency of major depression was similar across the stages of AD. 27 On the other hand, depressive symptoms started after the onset of cognitive deficits in 90% of patients with dysthymia, the frequency of dysthymia was significantly higher in the early stages of dementia, and dysthymia was associated with a better awareness of functional impairments as compared to patients with either major or no depression. Based on these findings we suggested that dysthymia in AD could be a negative emotional reaction to the progressive cognitive decline, whereas major depression in AD could be more strongly related to biological factors. We also found a significant correlation between more severe apathy (but not depression) and more severe cognitive deficits. Similar associations between apathy and cognitive deficits have been reported in healthy elderly individuals and in patients with AD. 15 28 The frequency of apathy in the present study (19%) is lower than in other recent studies (ranging from 44% to 80%), [22] [23] [24] [25] and several methodological differences may explain these discrepancies. Most other studies used broad behavioural symptom inventories, [22] [23] [24] [25] whereas we used a structured interview that was specifically designed to assess apathy in AD. Moreover, whereas most other studies diagnosed apathy based on cut off scores on ad hoc scales, [29] [30] [31] we diagnosed apathy using standardised criteria that have been validated for the diagnosis of apathy in AD. Another important difference is that the mean MMSE score for our sample (23 points) was higher than in previous studies (with mean MMSE scores ranging from 13 to 18 points). [22] [23] [24] [25] Given that the frequency of apathy increases with the severity of dementia, the lower frequency of apathy in the present study may be related to the relatively less severe dementia in our sample as compared to previous studies.
In conclusion, we demonstrated the reliability and validity of the Structured Interview for Apathy in AD. We found that most patients with dementia and apathy had concomitant depression, but less than one third of depressed patients had concomitant apathy. Apathy in AD has been consistently associated with relatively more severe cognitive deficits, more severe impairments in activities of daily living, higher levels of burden and distress in caregivers, and increased resource utilisation. 4 The use of specific structured interviews and valid diagnostic criteria to assess and diagnose apathy in AD will improve the identification of more homogeneous behavioural phenotypes and may help to clarify the mechanisms of these disorders.
